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Description 

[PERMEABLE MEMBRANE CLEAN 
STATION] 

Background of Invention 
[0001] Field of the Invention 

[0002] The present invention generally relates to a semiconduc- 
tor manufacturing process and more particularly to an im- 
proved clean station that includes a shield that has a 
semi-permeable wall that prevents foreign matter from 
being re-deposited back on the cleaned substrate. 

[0003] Description of the Related Art 

[0004] After various stages in the semiconductor wafer manufac- 
turing process, it is advantageous to clean the surface of 
the wafer (substrate) to prevent particles of foreign matter 
from contaminating subsequent processing steps. In order 
to clean a substrate, a clean station is provided that ro- 
tates the wafer while applying a cleaning fluid. Often, to 
prevent cleaning fluid from dispersing across a large area, 



a shield is placed to surround the rotating wafer/sub- 
strate. 

[0005] However, it is common for a mist of cleaning fluid and 
foreign matter particles to accumulate within the shield. 
Often, this mist causes some of the foreign matter parti- 
cles to be re-deposited upon the cleaned substrate /wafer. 
For example, one common problem experienced during 
semiconductor manufacturing processing occurs after 
chemical mechanical polishing of copper-based materials. 
Some of the foreign matter copper particles become re- 
deposited even after the wafer is cleaned, which results in 
defects that are referred to as circular corrosion-type de- 
fects. 

[0006] Conventional solutions to this problem have primarily 

concentrated upon improving the air flow within the shield 
so as to remove the undesirable mist. Also, some conven- 
tional solutions provide a uniquely shaped shield that 
tends to deflect the foreign matter particles away from the 
wafer/substrate. 

[0007] such conventional solutions are somewhat effective; how- 
ever they add complexity and cost to the clean station. 
The invention described below provides a solution that 
avoids adding complexity or substantial cost the clean 



station, yet provides performance that exceeds conven- 
tional clean stations. 
Summary of Invention 



[0008] The invention provides a cleaning apparatus (e.g., clean 
station) used during the production of semiconductor 
wafers. The clean station includes a holder for holding 
and rotating a semiconductor wafer, a shield surrounding 
the semiconductor wafer, and a dispenser positioned to 
dispense a cleaning fluid on the semiconductor wafer. The 
surface of the shield facing the semiconductor wafer com- 
prises a semi-permeable material. 

[0009] The semi-permeable material prevents cleaning fluid 
ejected from the surface of the rotating semiconductor 
wafer from forming into a mist and being re-deposited 
back on the semiconductor wafer. The mist is harmful be- 
cause it contains foreign material particles. The semi- 
permeable material comprises an absorptive material, a 
screen material, a perforated material, a finned material, 
etc. and is designed such that cleaning fluid ejected from 
the surface of the rotating semiconductor wafer is col- 
lected by and/or drains down the semi-permeable mate- 
rial. The semi-permeable material can be a permanent 
part of the shield or a disposable material designed to be 



periodically removed from the shield and replaced. 
[0010] jo use the invention, the shield is positioned around the 
semiconductor wafer, which is rotated within the shield. 
Then, the cleaning fluid is applied to the surface of the 
substrate. Cleaning fluid ejected from the surface of the 
rotating semiconductor wafer is collected by and/or 
drains down the semi-permeable material and is pre- 
vented from forming into a mist and being re-deposited 
back on the semiconductor wafer. Thus, by lining the 
clean station shield with a semi-permeable membrane, 
the invention prevents unwanted circular corrosion caused 
by foreign matter particles being re-deposited back on 
the cleaned wafer. 
Brief Description of Drawings 

[0011] The invention will be better understood from the following 
detailed description with reference to the drawings, in 
which: 

[0012] Figure 1 is a schematic diagram of a clean station; 

[0013] Figure 2 is a schematic diagram of a portion of the semi- 
permeable material along the inner portion of the shield; 

[0014] Figure 3 is a schematic diagram of a portion of the semi- 
permeable material along the inner portion of the shield; 



and 

[0015] Figure 4 is a flow diagram illustrating a preferred method 
of the invention. 
Detailed Description 

[0016] The invention provides a cleaning apparatus (e.g., clean 
station) used during the production of semiconductor 
wafers. As shown in Figure 1, the clean station includes a 
holder 11 for holding and rotating a semiconductor wafer 
or substrate 10, a shield 12 surrounding the semiconduc- 
tor wafer, and a dispenser 13 positioned to dispense a 
cleaning fluid on the semiconductor wafer. The surface of 
the shield 12 facing the semiconductor wafer comprises a 
semi-permeable material. 

[0017] Figures 2 and 3 illustrate close-up schematic diagrams of 
portions of the shield 12 that face the interior of the clean 
station (face the semiconductor wafer or substrate 10). 
The semi-permeable material 12 comprises an absorptive 
material, a screen material, a perforated material, a finned 
material, etc. Figure 2 illustrates perforations or screen 
openings 20. In addition, Figure 2 is considered to illus- 
trate an absorptive material such as any commercially 
available product that absorbs and holds vapors, particles, 
mist, etc. Figure 3 illustrates ribs or fins 30 that similarly 



absorb and channel the mist and foreign matter particles. 
The fins 30 provide air flow/fluid flow control, and can be 
absorptive.The semi-permeable material prevents clean- 
ing fluid and foreign matter particles 14 ejected from the 
surface of the rotating semiconductor wafer 10 from 
forming into a mist and being re-deposited back on the 
semiconductor wafer 10. Cleaning fluid 14 ejected from 
the surface of the rotating semiconductor wafer 10 is col- 
lected by and/or drains down the semi-permeable mate- 
rial 20, 30. The semi-permeable material 20, 30 can be a 
permanent part of the shield 12 or a disposable material 
designed to be periodically removed from the shield and 
replaced. 

[0018] jhe flowchart in Figure 4 illustrates the processing used 
with the invention. First, in item 40, the shield is posi- 
tioned around the semiconductor wafer. Then, in item 42, 
the wafer/ substrate is rotated within the shield. Then, in 
item 44, the cleaning fluid is applied to the surface of the 
substrate. Cleaning fluid ejected from the surface of the 
rotating semiconductor wafer is collected by and/or 
drains down the semi-permeable material (as indicated by 
item 46) is prevented from forming into a mist and being 
re-deposited back on the semiconductor wafer. Thus, by 



lining the clean station shield with a semi-permeable 
membrane, the invention prevents unwanted circular cor- 
rosion caused by foreign matter particles being re- 
deposited back on the cleaned wafer. The permeable 
membrane substantially reduces the splashing, atomiza- 
tion of particles within the clean station by allowing ab- 
sorption. 

[0019] while the invention has been described in terms of pre- 
ferred embodiments, those skilled in the art will recognize 
that the invention can be practiced with modification 
within the spirit and scope of the appended claims. 



